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Introduction {#sec001}
============

It is widely recognized that continuity of care is an essential element for the delivering of high-quality of health care and it is of particular importance for patients with chronic conditions or for those who suffered from multiple comorbidities. Indeed, many of these patients require chronic and complex management from a variety of health care professionals in multiple settings and, therefore, they are one of the major users of health care services \[[@pone.0154940.ref001],[@pone.0154940.ref002]\]. Moreover, it is well known that a poor social support and comorbidities are negatively associated with functional status and mortality particularly in elderly patients \[[@pone.0154940.ref003]--[@pone.0154940.ref005]\]. The increasing prevalence of patients with one or more chronic conditions and the complexity of the treatments, with a higher number of medications per day, of medical specialist's visits, and of accesses at hospital and emergency facilities, have accentuated the patients' expectations and consequently they tended to see several physicians in different settings in order to satisfy their health needs. Continuity of care could result in a reduction of health care costs with reducing fragmentation of care of the patients, better outcomes for their diseases, and a higher level of their satisfaction \[[@pone.0154940.ref006]--[@pone.0154940.ref013]\].

Although several studies have been conducted to measure the continuity of care and to identify its predictors for patients with a single chronic condition such as cardiovascular diseases \[[@pone.0154940.ref012],[@pone.0154940.ref014],[@pone.0154940.ref015]\], diabetes \[[@pone.0154940.ref014]--[@pone.0154940.ref018]\], mental illness \[[@pone.0154940.ref019]\], and chronic obstructive pulmonary disease \[[@pone.0154940.ref012],[@pone.0154940.ref014],[@pone.0154940.ref020]\], there have been few attempts until recently to study patients with multiple chronic conditions \[[@pone.0154940.ref021]--[@pone.0154940.ref023]\].

Furthermore, as per our knowledge, previously published studies evaluating the continuity of care in outpatient settings among those who had chronic diseases in Italy have been all but absent. Therefore, this current study was designed to determine the extent of continuity of care and to investigate its association with several factors among a sample of outpatients with chronic diseases in Italy.

Materials and Methods {#sec002}
=====================

This observational cross-sectional study was conducted in the cities of Caserta and Naples, Italy, from March until December 2014. The study design and the methodology are described in detail elsewhere \[[@pone.0154940.ref024]\]. Briefly, the sample was selected with a two stage sampling method. Firstly, from the list of public hospitals in the geographic area, four hospitals have been selected using a single random sampling method. In the second stage, 770 patients have been selected using a single random sampling method among outpatients with chronic conditions attending the ambulatory centers of cardiology, metabolic disorders, and respiratory of the selected hospital. Patients were eligible for the survey if they were 18 or above years of age and if they had at least one chronic disease. The patients with mental illness, cognitive impairment, or those who were unable to be interviewed have been excluded. Participants were informed that all information gathered would be anonymous and handled confidentially; no identifying information was collected. Participation was completely voluntary; written informed consent was obtained from individual respondents after a complete description of the study before the questionnaires were administered to them. Patients were free to participate or not in the survey.

The sample size was calculated based on an estimated rate of the population with high continuity of care of 35%, chosen as the primary endpoint, a confidence level of 95%, an accepted precision of 5%, and a design effect of two. The required sample size was estimated to be approximately of 700 patients. To allow for 90% participation rate, 770 patients were the final sample size.

The respondents underwent a face-to-face interview with a questionnaire during routine outpatient consultations. Names were not required on the questionnaires to maintain confidentiality. Respondents were interviewed before their clinic consultations using a questionnaire divided into five parts including questions sealing with: (a) socio-demographic and clinical profile characteristics (age, gender, level of education, marital status, employment status, number and type of chronic conditions (heart diseases, metabolic disorders, respiratory diseases), pre-admission performance-based measure of independence in activities of daily living using the Katz Index \[[@pone.0154940.ref025]\], comorbidities measured with the Charlson *et al*. Comorbidity Index \[[@pone.0154940.ref026]\]; (b) health-care services utilization in the previous twelve months (number of specialists' and of general practitioners' visits, hospital admissions, emergency department visits); (c) type and number of medications used; (d) medications adherence; and (e) main source of information on the use of medicines and the needs of additional information about their chronic conditions.

Adherence to medications was assessed using the Morisky Medication Adherence 4-items Scale (MMAS-4) \[[@pone.0154940.ref027]\] over the 4 weeks preceding their medical visit. Continuity of care was assessed using the Bice-Boxerman continuity of care (COC) index \[[@pone.0154940.ref028]\] which has measured for each patient the number of different physicians seen and the number of visits for an episode of illness to each physician in each year during the study period. The COC emphasizes the distribution of visits to each health-care physician that the patient visited. This index measures the degree to which patient visits are dispersed among different physicians. The value of the COC index ranges between 0 and 1, with higher values representing a lower dispersion and a higher continuity of care. If a patient has all ambulatory care visits with the same physician, the index is equals to 1, representing a lower dispersion and a higher continuity of care, whereas if visits are with all different physicians, the index becomes 0, representing a higher dispersion and a lower continuity of care. When calculating the COC index, surgical visits and outpatient surgery have been excluded.

The questionnaire was tested in a pilot study among a sample of 25 outpatients before the present study, to evaluate the comprehensibility and the validity.

The study protocol and the questionnaire were approved prior to conducting the interviews by the Ethical Committee of the Second University of Naples.

Statistical analysis {#sec003}
--------------------

The statistical analysis was performed in two steps. First, chi-square test, Fisher's exact test, and Student's *t*-test test were used to assess the statistical significant associations between the continuity of care as outcome of interest and the different explanatory categorical and continuous variables, respectively. Variables with a *p*-value less than or equal to 0.25 from the univariate analysis, were considered eligible for inclusion into the multivariate regression analysis. In a second step, a multivariate ordered logistic regression analysis was developed using outpatients continuity of care as the outcome variable to identify the independent predictors of high continuity of care. The ordered logistic regression analysis has been performed, although the outcome was originally a continuous variable, since the interest was to measure the difference between groups of patients according to the value of the COC index. Therefore, the COC index was transformed into a categorical variable and divided into three groups based on the tertiles of the distribution of the scores as low with a value between 0--0.33, intermediate between 0.34--0.66, and high between 0.67--1. A stepwise method has been used to include in the final regression model only the variables that provide a significant explanation of the outcome. The choice for the inclusion and elimination of the variables in the model were respectively *p*-values of 0.2 and 0.4. The contribution of each exploratory variable in the multivariate ordered logistic regression analysis was expressed as odds ratio (OR) and a 95% confidence interval (CI). The multivariate ordered logistic regression model built to identify factors associated with the outpatients continuity of care was adjusted for the following independent characteristics of each respondent: gender (male = 0; female = 1), age (continuous, in years), marital status (single/separated/divorced/widowed = 0; married = 1), number of cohabiting (continuous), educational level (three categories: primary school or lower = 1; secondary school = 2; college degree or higher = 3), occupation (unemployed = 0; employed = 1), score of the Katz index of pre-admission performance-based measure of independence in activities of daily living (continuous), score of the Charlson *et al*. comorbidity index (continuous), attending the emergency department in the last year (no = 0; yes = 1), hospital admission in the last year (no = 0; yes = 1), number of pills per day (continuous), medication adherence (no = 0; yes = 1), physicians as source of information (no = 0; yes = 1), and need of additional information about their chronic diseases (no = 0; yes = 1).

In all analyses a level of significance equal or below 5% based on two-sided was considered to be statistically significant. Statistical analysis was carried out with the statistical software package Stata version 10.1 \[[@pone.0154940.ref029]\].

Results {#sec004}
=======

A total of 770 eligible patients were recruited, with 633 completing their interview amounting to a response rate of 82.2%. The principal characteristics of the overall sample, the frequency distribution according to the different values of the COC index and the results of the bivariate analyses are summarized descriptively in [Table 1](#pone.0154940.t001){ref-type="table"}. The sample was balanced in terms of gender, the average age was 63.2 years, the median Katz index of pre-admission performance-based measure of independence in activities of daily living was 6, the Charlson *et al*. comorbidity score was two, the median of number of chronic conditions was 3, the median number of drugs and of pills taken per day were respectively 3 and 4. The patients were mainly affected by hypertension (81.8%), diabetes (34.4%), chronic obstructive pulmonary disease (17.1%), and coronary artery disease (15.3%). Regarding the use of healthcare services in the last year, all the sample had at least one visit to the specialist with a median visits of 3, almost all had at least one visit by their general practitioner, and the rate of emergency department visit and hospital admissions were respectively 31.4% and 20.7%. Among those who had a hospital admission in the last year, 15.4% had more than one hospitalization. Approximately 40% of respondents reported themselves as being adherent to medications over the 4 weeks preceding their medical visit according to the Morisky score of 0.

10.1371/journal.pone.0154940.t001

###### Characteristics of the overall sample according to the different COC groups.

![](pone.0154940.t001){#pone.0154940.t001g}

                                                                                                     Total*n* = 633                                           Low COC group*n* = 177                                   Intermediate COC group*n* = 370                          High COC group*n* = 86                                   *p*                                
  -------------------------------------------------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- ----------- ------ ------- ------- --
  *Gender*                                                                                                                                                                                                                                                                                                                                                          0.021   
  Male                                                                                               327                                                      51.7                                                     107                                                      60.4                                                     180         48.6   40      46.5    
  Female                                                                                             306                                                      48.3                                                     70                                                       39.6                                                     190         51.4   46      53.5    
  *Age (years)*                                                                                      63.2±11.9(18--96)[\*](#t001fn001){ref-type="table-fn"}   62.7±12.1(24--96)[\*](#t001fn001){ref-type="table-fn"}   63.5±11.9(18--88)[\*](#t001fn001){ref-type="table-fn"}   62.9±11.9(32--88)[\*](#t001fn001){ref-type="table-fn"}   0.715                              
  *Educational level*                                                                                                                                                                                                                                                                                                                                       0.133           
  Primary school or lower                                                                            229                                                      36.2                                                     53                                                       29.9                                                     142         38.4   34      39.5    
  Secondary school                                                                                   198                                                      31.3                                                     60                                                       33.9                                                     118         31.9   20      23.3    
  College degree or higher                                                                           206                                                      32.5                                                     64                                                       36.2                                                     110         29.8   32      37.2    
  *Marital status*                                                                                                                                                                                                                                                                                                                                                  0.842   
  Married                                                                                            510                                                      80.5                                                     140                                                      79.1                                                     300         81.1   70      81.4    
  Other                                                                                              123                                                      19.5                                                     37                                                       20.9                                                     70          18.9   16      18.6    
  *Katz Index of Independence in Activities of Daily Living[^a^](#t001fn002){ref-type="table-fn"}*   5.4±1.3(0--6)[\*](#t001fn001){ref-type="table-fn"}       5.5±1.2(0--6)[\*](#t001fn001){ref-type="table-fn"}       5.4±1.3(0--6)[\*](#t001fn001){ref-type="table-fn"}       5.5±1.2(1--6)[\*](#t001fn001){ref-type="table-fn"}       0.981                              
  *Charlson et al*. *comorbidity score[^b^](#t001fn003){ref-type="table-fn"}*                        2.5±1.3(1--8)[\*](#t001fn001){ref-type="table-fn"}       2.7±1.4(1--7)[\*](#t001fn001){ref-type="table-fn"}       2.8±1.4(1--7)[\*](#t001fn001){ref-type="table-fn"}       1.9±0.9(1--5)[\*](#t001fn001){ref-type="table-fn"}       *\<*0.001                          
  *Number of chronic conditions*                                                                     2.8±1.3(1--7)[\*](#t001fn001){ref-type="table-fn"}       3.1±1.2(1--6)[\*](#t001fn001){ref-type="table-fn"}       2.8±1.4(1--7)[\*](#t001fn001){ref-type="table-fn"}       2.2±1.1(1--5)[\*](#t001fn001){ref-type="table-fn"}       *\<*0.001                          
  *General practitioners' visits in the last year*                                                   6.4±4.1(0--20)[\*](#t001fn001){ref-type="table-fn"}      3.9±2.5(0--15)[\*](#t001fn001){ref-type="table-fn"}      7.2±4(0--20)[\*](#t001fn001){ref-type="table-fn"}        8.1±4.9(0--20)[\*](#t001fn001){ref-type="table-fn"}      \<0.001                            
  *Medical specialist's visits in the last year*                                                     3.7±2.2(1--14)[\*](#t001fn001){ref-type="table-fn"}      5±2.3(1--14)[\*](#t001fn001){ref-type="table-fn"}        3.6±2(1--10)[\*](#t001fn001){ref-type="table-fn"}        1.6±1.2(1--6)[\*](#t001fn001){ref-type="table-fn"}       *\<*0.001                          
  *Pills per day*                                                                                    5.5±3.7(1--18)[\*](#t001fn001){ref-type="table-fn"}      6.1±3.3(1--16)[\*](#t001fn001){ref-type="table-fn"}      5.6±3.9(1--18)[\*](#t001fn001){ref-type="table-fn"}      4.1±3.5(1--13)[\*](#t001fn001){ref-type="table-fn"}      *\<*0.001                          
  *Hospitalizations in the last year*                                                                                                                                                                                                                                                                                                    0.001                              
  No                                                                                                 502                                                      79.3                                                     128                                                      72.3                                                     294         79.5   80      93.1    
  Yes                                                                                                131                                                      20.7                                                     49                                                       27.7                                                     76          20.5   6       6.9     
  *Emergency department visits*                                                                                                                                                                                                                                                                                                          0.111                              
  No                                                                                                 434                                                      68.6                                                     112                                                      63.3                                                     257         69.5   65      75.6    
  Yes                                                                                                199                                                      31.4                                                     65                                                       36.7                                                     113         30.5   21      24.4    

\* Mean ± standard deviation (range)

a Range from 0 to 6 with highest scores indicate complete independence

b Highest scores indicate greater comorbidity

The mean of COC index related to the entire sample was 0.44, and respectively the 27.9%, the 58.4%, and 13.7% of the participants had a low, intermediate, and high value of the index based on the tertiles of the distribution. The bivariate analysis revealed that seven variables were significantly associated with the level of outpatients' continuity of care: gender, Charlson *et al*. comorbidity score, number of chronic conditions, number of general practitioner visits in the last year, number of specialist visits in the last year, number of pills per day, and hospital services use.

The results of the multivariable ordered logistic regression analysis to model the likelihood of outpatients' continuity of care are presented in [Table 2](#pone.0154940.t002){ref-type="table"}.

10.1371/journal.pone.0154940.t002

###### Ordered logistic regression analyses performed to identify the association of independent variables with the outpatients continuity of care.

![](pone.0154940.t002){#pone.0154940.t002g}

  Variable                                                      OR                                       SE     95% CI       *p* value
  ------------------------------------------------------------- ---------------------------------------- ------ ------------ -----------
  Model. Outpatients continuity of care (sample size n = 633)                                                                
  Log likelihood = -564.29, χ^2^ = 63.2 (15 df), *p*\<0.0001                                                                 
  Charlson et al. comorbidity score                             0.71                                     0.06   0.59--0.84   \<0.001
  Educational level                                                                                                          
      Primary school or lower                                   1[\*](#t002fn001){ref-type="table-fn"}   \-     \-           \-
      Secondary school                                          0.57                                     0.12   0.38--0.86   0.008
      College degree or higher                                  0.65                                     0.15   0.41--1.03   0.069
  Hospitalizations in the last year                             0.56                                     0.1    0.37--0.86   0.008
  Age                                                           1.02                                     0.01   1.01--1.04   0.036
  Gender                                                        1.43                                     0.25   1.02--2.01   0.038
  Katz Index of independence in activities of daily living      0.85                                     0.06   0.74--0.99   0.038
  Occupation                                                    1.44                                     0.29   0.96--2.15   0.076
  Marital status                                                1.47                                     0.32   0.95--2.26   0.081
  Physicians as source of information                           0.79                                     0.13   0.57--1.09   0.157
  Visits in emergency department in the last year               0.84                                     0.15   0.59--1.19   0.366
  Number of cohabiting                                          0.95                                     0.07   0.82--1.11   0.509
  Number of pills per day                                       0.98                                     0.03   0.92--1.05   0.621
  Need of additional information about their chronic diseases   1.07                                     0.18   0.76--1.52   0.666
  Medication adherence                                          0.97                                     0.17   0.68--1.39   0.871

\* Reference category

The results of the model partially confirmed those obtained in the bivariate analysis. Of the several demographic characteristics of the patient, gender, age, and educational level resulted statistically significant associated with the COC index at a significance level of 5%. The odds of being in the high COC group versus the combined low and intermediate groups are about 1.43 times greater for female compared to male (OR = 1.43, 95% CI = 1.02--2.01). Each additional year of age is associated with 2% increase in the odds of reporting high COC value versus the combined low and intermediate groups (OR = 1.02, 95% CI = 1.01--1.04). Patients who had completed a secondary school education had significantly lower odds of having a high values of COC index in comparison to patients with a college degree educational level (OR = 0.57, 95% CI = 0.38--0.86). Patients who have had no hospitalization in the last year (OR = 0.56, 95% CI = 0.37--0.86), those who had a lower score of Katz Index of independence in activities of daily living (OR = 0.85, 95% CI = 0.74--0.99), and a lower Charlson et al. comorbidity score (OR = 0.71, 95% CI = 0.59--0.84) were significantly more likely to have a higher value of the COC index.

Regarding the information about the chronic diseases of patients, the majority of sample (53.1%) receives information by physicians about the need to undergo regular clinics checks, and only 30.5% said that they need additional information about the medications for their condition.

Discussion {#sec005}
==========

The study described here, the first face-to-face questionnaire survey to be performed in Italy, is evaluating the continuity of care in outpatient settings among patients who had chronic diseases and the predisposing and enabling factors to evaluate the determinants of continuity of care.

A number of difficulties arise in a direct and sound comparison with other similar previous published reports from various countries and this study cannot rule out the possibility that the observed differences are due to different setting or population studied, time periods, methods of assessment, ways of reporting, and access of the patients to health care or the healthcare system. This study population had a higher continuity of care compared with other studies, since the mean COC index (0.44) was higher that the values of 0.31 reported in an observational retrospective cohort group of patients older than 65 years in the United States \[[@pone.0154940.ref030]\] and of 0.37--0.39 in a follow-up study in Taiwan in patients who were first diagnosed with type 2 diabetes \[[@pone.0154940.ref016]\]. Moreover, this research is in line with those of some previous other studies worldwide with a value of 0.49 that has been observed in a follow-up study in Taiwan in patients at the site level \[[@pone.0154940.ref022]\] and in patients receiving long-term frequent care in Norway \[[@pone.0154940.ref031]\], 0.5 and 0.55 in the United States in sample of Medicare beneficiaries experiencing a 12-month episode of care respectively for type 2 diabetes mellitus and for congestive heart failure \[[@pone.0154940.ref012]\]. By contrast, the value of the Continuity of Care Index here is lower than those observed in the United States in a retrospective cohort study among seniors with 3 or more chronic conditions with a mean value of 0.6 \[[@pone.0154940.ref023]\], in Korea among elderly people where the mean value was 0.735 for hypertension, 0.709 for diabetes mellitus, 0.7 for chronic obstructive pulmonary disease, 0.663 for asthma \[[@pone.0154940.ref032]\], and 0.752 for an adult study population with type 2 diabetes \[[@pone.0154940.ref033]\], and 0.74--0.76 with a primary care physician in the French general population \[[@pone.0154940.ref034]\].

One of the main objectives of the present investigation was to identify the factors influencing continuity of care. Interestingly, multivariate regression analysis, used to identify the characteristics associated with different levels of continuity, found that a number of relevant factors were more likely to significantly predict the continuity of care. Of the patients' socio-demographic characteristics, gender, age, and educational level were found to be significantly associated with the outcome with women, older patients, and those who had completed a secondary school education were likely to be in the high COC group. Similarly, in a study conducted in the United States patient characteristics associated with lower odds of continuity were male sex and having a low socioeconomic status \[[@pone.0154940.ref035]\]. Another interesting finding is that not being admitted into hospital ward in the last year was positively associated with a higher value of the COC index. A similar finding has been observed in the already mentioned studies conducted in Korea and in the United States who found that higher continuity of care scores were significantly associated with a reduced risk of hospitalization \[[@pone.0154940.ref032]\] and inpatient admission \[[@pone.0154940.ref012],[@pone.0154940.ref023]\]. Moreover, in Canada a group of family practice patients 65 years of age or older with diabetes with higher continuity of care index scores were significantly less likely to experience hospitalization \[[@pone.0154940.ref036]\] and in the United States a large sample of enrolled fee-for-service Medicare beneficiaries older than 65 years a higher continuity was associated with a lower rate of preventable hospitalization \[[@pone.0154940.ref037]\]. The findings of the present study should be interpreted within the context of certain potential limitations. First, the cross-sectional design of this study prevents us, as with surveys of this nature, from making any robust ascertainment of causal relationships. Second, the results obtained in this questionnaire survey were gathered by face-to-face interview and based only on the participant's report. An inherent limitation of all face-to-face interview and self-reported questionnaires is that the accuracy of the results was heavily dependent on the honesty and recall ability of the respondents and might generate social desirable answer. It has attempted to circumvent this issue by ensuring patients with complete confidentiality and anonymity in the data collection from questionnaire survey, which likely reduced the tendency of respondents to provide socially desirable answers with an underreporting or overreporting of the actual visits. The reported data from the survey were not confirmed by clinicians, patient records, or administrative claims data and, therefore, it is not known how accurately patients recall actual experience and patient reports of their behavior may not always correspond to their actual behavior. There may be recall error regarding previous visits, but any such effect is likely to be equally distribute in the sample. Despite these limitations, this research provides new and important information that contribute to the understanding of continuity of care and the main strengths are that this is first to be performed in this geographic area and the relatively high response rate.

In summary, the findings of this study suggest that policy makers and clinicians involved in the care of patients should implement comprehensively and efficiently efforts in order to improve the continuity of care in patients with chronic diseases.
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======================
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